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0 Indoles as Inhibitors of HIV reverse transcriptase. 

^ 0 Novel indole compounds inhibit HIV reverse transcriptase, and are useful in the prevention or treatment of 
^ infection by HIV and the treatment of AIDS, either as compounds, pharmaceutically acceptable salts, phar- 
maceuticai composition ingredients, whether or not in combination with other antiviral*, arrtHrtf actives, inv 
O munomodulators, antibiotics or vaccines. Methods of treating AIDS and methods of preventing or treating 
0> infection by HIV are also described. 
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Th pr sent invention is concerned with compounds which inhibit the reverse transcriptase encoded by 
human immunodeficiency virus (HIV) or pharmaceutical^ acceptable salts thereof and ar of value in the 
prevention of infection by HIV, the treatment of infection by HIV and th treatment of th resulting acquired 
immun deficiency syndrom (AIOS). It also relates to pharmaceutical compositions containing the com- 
s pounds and to a method of use of the present compounds and other agents for the treatment of AIDS and 
viral infection by HIV. 

BACKGROUND OF THE INVENTION 

10 A retrovirus designated human immunodeficiency virus (HIV) is the etiological agent of the complex 
disease that includes progressive destruction of the immune system (acquired immune deficiency syn- 
drome; AIDS) and degeneration of the central and peripheral nervous system. This virus was previously 
known as LAV, HTLV-1II, or ARV. A common feature of retrovirus replication is reverse transcription of the 
RNA genome by a viraily encoded reverse transcriptase to generate DNA copies of HIV sequences, a 

;5 required step in viral replication. It is known that some compounds are reverse transcriptase inhibitors and 
are effective agents in the treatment of AIDS and similar diseases, e.g., azidothymidine or AZT. 

Nucleotide sequencing of HIV shows the presence of a pol gene in one open reading frame [Ratner, L 
et al„ Nature. 313, 277(1985)]. Amino add sequence homology provides evidence that the pol sequence 
encodes reverselranscriptase. an endonuclease and an HIV protease (Toh. H. et a{./ EMBO J. 4, 1267 

20 (1985); Power. M.D. et al., Science. 231. 1567 (1986); Peart, LH. et aj.. Nature 329, 351 (1987)]. 

The compounds of this invention are inhibitors of HIV reverse transcriptase. Furthermore, the com- 
pounds of the present invention do not require bioactivation to be effective. 

BRIEF DESCRIPTION OF THE INVENTION 

28 

Novel compounds of formula A: 



as herein defined, are disclosed. These compounds are useful in the inhibition of HIV reverse transcriptase, 
the prevention of infection by HIV. the treatment of infection by HIV and in the treatment of AIDS and/or 
40 ARC, either as compounds, pharmaceutical^ acceptable salts (when appropriate), pharmaceutical composi- 
tion ingredients, whether or not in combination with other antrvirals, antHrrfectives, immunomodulators, 
antibiotics or vaccines. Methods of treating AIDS, methods of preventing infection by HIV, and methods of 
treating infection by HIV are also disclosed. 

46 DETAILED DESCRIPTION OF THE INVENTjOMJjNO PREFERRED EMBODIMENTS 

This invention is concerned with the compounds of formula A described below, combinations thereof, or 
pharmaceutical^ acceptable salts or esters thereof, in the inhibition of HIV reverse transcriptase, the 
prevention or treatment of infection by HIV and in the treatment of the resulting acquired immune deficiency 
so syndrome (AIDS). The compounds of this invention are those with structural formula A 
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H, -CI, -F, -Br. -NO*, -CN, or -OR 2 ; 

$(0)n% -CR 2 R 2 - or -0-. wherein n is zero, 1 or 2: 

1) hydrogen, 

2) -Ci alky I, unsubstituted or substituted with one or more of: 

a) -Ci-salkyi, 

b) -Ci-saJkoxy, 

c) -OH, or 

d) aryl. unsubstituted or substituted with one or mora of: 

i) -C, alky I, 

ii) -Ci-salkoxy, 

iii) -OH, or 

iv) halogen, 

3) aryl; unsubstituted or substituted with one or more at 

a) -Ci -5 alky t, unsubstituted or substituted with one or more of: 

i) -OH or 

ii) -Ci-«aikoxy, 

b) -Ci-5aikoxy, 

c) -OH, or 

d) halogen, or 

4) heterocycie, unsubstituted or substituted with one or more ot 

a) -Ci -salkyi, unsubstituted or substituted with one or more of: 
i) -OH or 

iO-Ci-salkoxy, 

b) -Ci-^aikoxy, or 

c) -OH; 

1) 

-C-NR 2 R 3 , 

wherein W is 0, S, -N-CN or -N-OR 1 . 
2) 

-5-ori. 

0 



3) 



EP 0 530 907 A1 



-C-R 1 . 
II 
0 



-crZrZ-s-r 1 . 

(6> n 



wherein n is defined above, 

5) -CR 2 R 2 NHR*. 

6) 



0 

-CR 2 R 2 -d!-R 5 , 



7) -Ci -jaJkyl, unsubstrtuted or substituted with one or more of: 

a) aryl, unsubstrtuted or substituted with one or more of: 

i) -Ci-5alkyi, 

ii) -Ci-salkoxy, 

iii) -OH or 

iv) halogen, or 

b) heterocyde, unsubstrtuted or substituted with one or more of: 

i) -Ct-*alky1, 

ii) -Ci-*altoxy, or 

iii) -OH, or 

8) -CN; 

1) hydrogen, 

2) -Ci -salkyt. unsubstrtuted or substituted with one or more of: 

a) -Ci-*aiky1, 

b) -Ci-9alkoxy, 

c) -OH, 

d) aryl, unsubstrtuted or substituted with one or more ah 
i) -Chalky!, 

if) -Ci^afcaxy, or 
iii) -OH, or 

e) heterocyde, unsubstrtuted ewubstrtuted with one or more of: 
i)-Ci-*aDcyt, 

S) -Ci-«afepxy, or 
ft) -OH, or 

3) yyi, unsubstrtuted or substituted with one or more of. 

a) -Ci-^alkyi, unsubstrtuted or substituted with one or more of: 

i) -OH or 

ii) -C,-«alkQxy. 

b) -Ci-saikoxy, 

c) -OH. 

d) halogen, 
a) -CN, 

f) -NOa. or 
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g) -NR*R 2 ; or 

4) h terocyde, unsubstituted or substituted with one or more of: 

a) -Ci -$ alky I, unsubstituted or substituted with one or more of: 
i) -OH or 

5 ii) -Ci-^alkoxy, 

b) -Ci-salkoxy, or 

c) -OH; 

R 2 is hydrogen or Ci -aalkyl; 

R*is 

io 1) -Ci -5 aJkyl, unsubstituted or substituted with one or more of: 

a) -Ci-*aJkyl f 

b) -Ci-saJkoxy. unsubstituted or substituted with -OH, 

c) -OH. 
d) 



TS 



20 



-OCR 



e) -COOR 2 

0 aryl, unsubstituted or substituted with one or more of: 

i) -Ci -5 alky I, unsubstituted or substituted with one or more of -OH, 

ii) -Ci-saikoxy, 
25 iii> -OH, or 

iv) halogen, 

g) heterocyde, unsubstituted or substituted with one or more of: 

i) -Ci-*alky1. 

ii) -Ci-salkoxy, 
30 iii) -OH, 

iv)Ci-3allcy*-NR*R 2 

h) -NRW, 

i) -C3-«cyck)alky1. 

2) aryl, unsubstituted or substituted with one or more of: 
35 a) -Ci-*alkyt, 

b) -Ci-salkoxy, 

c) -OH, 

d) halogen, 

3) heterocyde, unsubstituted or substituted with one or more of: 
40 i)-Ci-salkyt, 

ii) -Ci-saltoxy. 

iii) OH, 

4) -Oi-*aJtacy. 

45 5) -OH, ^ 

6) -C*-«cydoattcyf t or 

7) hydrogen; 

R»is 

1) R 1 or 
so 2) 



-CHI; 
0 

55 

R 5 is 

1)R\ 
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2) -Ci-*alk xy, 

3) -NHR\ or 

4) h terocycie, unsubstxtuted 
i) «Ci -*alkyl, 

5 ii) -Ci-salkoxy, 

iii) -OH; 

R* is 

1) hydrogen. 
2) 



substituted with one or more of: 



-CR 1 , 



T5 



or 
3) 



20 



-CNHR 1 ; 

8 



R 7 is 



and 



25 1) aryl, unsubstituted or substituted with one or more of -CI, -Br, -OH, -OCH*. or -CN, or 

2) -Ci - 5 aiky1, unsubstituted or substituted with one or more of -OH or -NRW. 
with the proviso that when X is -H, Y is -S, R is unsubstituted phenyl and R 5 is -H, 
2 is not 

» -CH^-S-Ph, -CH, 

M H 
0 0 




or -CH£ 



•o 



or a pharmaceutical acceptable salt or ester thereof. 

A preferred embodiment of this invention encompasses compounds of Formula A further limited to: 
X is -H, -d or -F; 
Y is -${Q\f or -CIV; 
R is -Ph, or -tolyt: ~: 
R? is -H; and 
Zis 



50 



55 



-C-NR 2 R 3 , -C-OR 1 , 

W 0 
-CR 2 R 2 -^-R 1 



-C-Rl, 
0 



or -Ci -aaJkyi substituted with heterocyde. 



6 



EP 0 530 907 A1 



A second, more preferred embodim nt is forth r limited to compounds wherein 
X is -H or -CI; 
Y is -S(0)n-; 
R is -Ph. or -tolyl; 
Pfi is -H; and 
Zis 



-C-NR 2 R 3 , 

& 



wherein R* is -H and W is -0 or -S, or 

0 

~CR 2 R 2 -S-aryl , 

wherein the aryl group is unsubstrtuted or substituted with one or more of Ci alky I, 
most preferred embodiment is further limited to compounds wherein 

-a; 

-s<ov; 
-Ph; 

-H; 



-C-NR 2 R 3 , 
W 



wherein R 2 is -H, and W is -O or -S; and 
R*is 

1) -C^aJkyl, unsubstrtuted or substituted with one or more of 

a) -C1 -saltan/, unsubstrtuted or substituted with -OH, 

b) -OH. 
c) 

-OCR 7 , 
it 
0 

d) aryl, unsubstrtuted or substituted with one or more of: 

i) -Ci-jalcyt, unsubstrtuted or substituted with one or more of -OH, 

ii) -Ci-«aikoxy. 
lit) -OH. 

e) heterocy d e, unsubstrtuted or substituted with one or more of: 
i)-Ci-5a«cyi, 

iO-Ci-«atoxy,or 
ill) -OH, 

2) heterocyde, unsubstrtuted or substituted with one or more of: 

i) -Ci-,aikyt. 

ii) -Ci-^alkoxy, or 
i'u*) -OH, or 

3) hydrogen. 

The most preferred compounds of this invention are compounds 1 through 18. shown below. 



A third. 
Xis 
Yis 
R is 
R* is 
Zis 
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Compound 1: 



SPh 



ci 




N-ethyl-5-chloro- 3- phenyl thloindola- 
2-carboxanid* 

Compound 2: 

SPh 




N-2-hydroxyeehyl-5-chloro-3- 
pheny 1 t hioindole- 2 - car bo xanlde 
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Compound 3: 



TO 



SPh 




KHCH 2 CH 2 OCH 3 



75 



hoxy«ehyl-5-chloro-3- 
phenylt hioindolo-2-carboxarride 



20 



Compound 4 : 



25 



30 



SPh 



OCH* 




N-3-rothoxybenzyl-5-chloro-3- 
phenylthioindole-2-carboxanlde 



55 
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Compound 5: 



SPh 




N-4-pyridylrrethyl-5-chloro-3- 
phenylt hioindole-2-carboxan±de 



Compound 6: 



SPh 




N-3-pyridylnethyl-5-chloro-3- 
phe ny 1 c hioi ndo le- 2 - car bo xarrlde 



10 
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10 



SPh 




75 



N-2-f uranylnBChyl-5-chloro-3- 
phenylthioindole-2-carboxanide 



20 



oo 



SPh 




N-3-pyridyl-5-chloro-3- 
phenylthioindolG-2-carboxanlde 



50 
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OH 




N- [ 1- ( 2 < R)-hyd r oxypr opy 1 ) ] -5-chlor o-3-phenyl- 
thioindole-2-carboxamide 

Compound 10 : 




MHCHj 



N-(2-pyridyl)methyl-5-chloro-3-phenylthioindole- 
2-carboxamide 



Compound 11: 




N-(3-methoxy-4-pyridyl)methyl-5-chloro-3-phenyl- 
thioindole-2-carboxamide 
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Compound 12: 




N-(3-hydroxymethyl)benzyl-5-chloro-3-phenyl- 
thioindole-2-carboxamide 

Compound 13: 




5-chloro-3-phenylthioindole-2-carboxamide 
Compound 14: 




N-(3-hydroxybenzyl)-5-chloro-3-phenylthioindole- 
2-carboxamide 
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Compound 15: 




N-2-furanylmethyl-5-chloro-3-phenylthioindole- 
2-thiocarboxamide 

Compound L&: 




5-chloro-3-phenylthioindole-2-thiocarboxamide 
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Compound 17: 



5 

O 



10 




15 5-chloro-3-phenylsulf inylindole-2-carboxamide 

Compound 18 : 

20 



O 



29 




30 

5-chloro-3-phenyl8ulfonylindole-2-carboxaaide. 



The compounds of the present invention may have asymmetric centers and occur as racemates, 
35 racemic mixtures, individual diastereomers, or enantiomers, with all isomeric forms being included in the 
present invention. 

When any variable (e.g.. aryi. heterocycie, R\ R 2 , R 3 , etc) occurs more than one time in any 
constituent or in formula A of this invention, its definition on each occurrence is independent of its definition 
at every other occurrence. Also, combinations of substituents and/or variables are permissible only rf such 

40 combinations result in stable compounds. 

As used herein except where noted, "alkyl" is intended to indude both branched- and straight-chain 
saturated aliphatic hydrocarbon groups having the specified number of carbon atoms; "aikoxy" represents 
an aJkyt group of indicated number of carton atoms attached through an oxygen bridge. "Halogen" or 
"halo" as used herein, means fluoro, chloro, bromo and iodo. 

45 As used herein, with exceptions as noted.^eryl" is intended to mean any stable monocyclic, tricyclic or 
tricyclic carbon ring of up to 7 members in each ring, wherein at least one ring is aromatic. Examples of 
such aryi elements indude phenyl, naphthyl, tetrahydronaphthyl, biphenyl. 

The term heterocycle or heterocyclic as used herein except where noted, represents a stable 5- to 7- 
membered monocyclic or stable ft- to 11-membered bicycllc heterocyclic ring which is either saturated or 

50 unsaturated, and which consists of carbon atoms and from one to three heteroatoms selected from the 
group consisting of N, 0 and S. and wherein the nitrogen and sulfur heteroatoms may optionally be 
oxidized, and the nitrogen heteroatom may optionally be quatemized, and including any bicyciic group in 
which any of the above-defined heterocyclic rings is fused to a benzene ring. The heterocyclic ring may be 
attached at any heteroatom or carbon atom which results in the creation of a stable structure. Examples of 

55 such h terocyclic elements indude piperidinyl. piperazinyl. 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyr- 
rolidinyl, 2-oxoazepinyl. azepinyl, pyrrolyl, 4-piperidonyt. pyrroiidinyl. pyrazoryl, pyrazoiidinyl. imidazolyl. 
imidazoline, imtdazolidlnyl. pyridyl, pyrazinyl. pyrimidinyl. pyridazinyi, oxazor/1, oxazolldinyi, isoxazoiyl, 
isoxazolidinyl, morpholinyl, thiazolyl, thiazolidinyl. isothiazolyl. quinudidinyl, isothiazolkfinyl. indolyl. 
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quinolinyl, isoquinolinyl, benzimidazolyl. thiadiazoyl, benzopyranyi, benzothiazolyl, benzoxazolyl. furyl, 
tetrahydrofuryl, benzofuranyl, tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl sul- 
foxide, thiamorpholinyl sulfon , and oxadiazolyl. 

Further abbreviations that may appear in this application are as follows: 



Me 


methyl 


Et 


ethyl 


Pfi 


phenyl 


BuU 


butyllithlum 


n-BujP 


tri-n-butyl phosphine 


LAH 


lithium aluminum hydride 


DMF 


dimethytformamide 


THF 


tetrahydrofuran 


EtaN 


tri-ethylamine 


MMPP 


monoperoxyphthaJic acid, magnesium salt 


BOP-reagent 


beruotriazoM -yloxytris-<dimethylamino)phosphonium hexafluorophosphate 


mp or m.p. 


melting point 



The pharmaceutically-acceptable salts of the novel compounds of this invention that are capable of salt 
formation (In the form of water* or oik soluble or dispersibfe products) include the conventional non-toxic 
salts or the quaternary ammonium salts of these compounds, which are formed, e.g., from inorganic or 
organic acids or bases. Examples of such add addition salts include acetate, adipate, alginate, aspartate, 
benzoate, benzenesulfonate. bissulfate, butyrate. citrate, camphorate. camphorsuifonate, cydopen- 
tanepropionate, digluconate, dodacylsulfate, ethanesulfonate, fumarate, glucoheptanoate. glycerophosphate, 
hemtsurfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxy ethanesu tf ortate, 
lactate, maleate, methanesuffonata, 2-naphthalenesulfonate, nicotinate. oxalate, pamoate, pectinate, persul- 
fate. 3-pbenylpropionate, picrate, pivaiate, propionate, succinate, tartrate, thiocyanate, tosylate, and un- 
decanoate Also, the basic nitrogen-containing groups may be quatemized with such agents as lower aikyl 
halides, such as methyl, ethyl, propyl, and butyl chloride, bromides and iodides; dlaHryt sulfates like 
dimethyl, diethyl, dibutyt; and diamyi sulfates, long chain halides such as decyl, lauryl, myristyl and stearyi 
chlorides, bromides and iodides, aralkyt halides like benzyl and phenethyl bromides and others. Esters are 
also encompassed by the present invention, and include those which would readily occur to the skilled 
artisan, for example, Ci alky! esters. 

Schemes I- VII for preparing the novel compounds of this invention are presented below. Tables I - VII 
which follow the schemes illustrate the compounds that can be synthesized by Schemes M/ll, but Schemes 
I • VII are not limited by the compounds in the tables nor by any particular substituertts employed in the 
schemes for illustrative purposes- The examples specifically illustrate the application of the following 
schemes to specific compounds. 

Scheme I, below, is a general route for synthesizing, e.g., the compounds shown in Table I, infra. The 
substituent groups (e.g.. X, R, R\ etc) employed in Scheme I correspond to the substttuent groups as 
defined in Table I, but Scheme I is not limited by the defined substituents or compounds of Table I. 
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SCHEME I 



SPh 



10 



is 



30 




C^H 



H 



No a PhSSPh 

otr. A 

1) (CO) a Cl 2 , 
CHri 3 . A 

2) R 2 R 3 NH 



H 



II 



or 



BOP- reagent. 
R^NH DMF 



SPh 



H 
III 



R 2 
R 3 



As shown in Scheme I, commercially available indole-2-cafboxylic acid (or 5-chloro. 5-fluoro or 5- 
methoxyindole-2<arboxylic acid) I is treated with an excess of sodium hydride in dimethytformamide in the 
presence of an aryl disulfide such as phenykfiaulfide at O'C to 60*C. according to the general procedure 
described by Atkinson, et aL in Synthesis, p. 480-481 (1988)- The resulting product II is reacted with oxalyi 
chloride in refluxing chloroform for about 30 minutes to 1 hour to produce the corresponding acid chloride 
which is then reacted with a primary or secondary amine in chloroform at 0 # C to 20* C to give the amide 
ill. Alternatively, amide III can be produced directly from II by treatment with BOP reagent (beruotriazd-l- 
yloxytris^dimethytamino)phosphonium hexafluorophosphate) in the presence of the desired primary or 
secondary amine and triethytamine, in a solvent such as dimethytformamide. Saponification of ethyl 5- 
c^k)ro-3-beruyfindole-2<arboxylato (prepared as described below) by methods familiar to those skilled in 
the art yields 5«*loro<W>enry1indo^^ acid, which can be converted to the desired amides in 

the manner described tor the synthesis of amides III. 

The compounds shown in Table II Infra, are generally synthesized as in Scheme I, except R'OH is used 
in place of RWNH, as depicted in Scherrtt.il below. The substrtuent groups employed in Scheme II 
correspond to the substrtuent groups as defined in Table II. but Scheme II is not limited by the defined 
substituents or compounds of Table II. 



50 



55 
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SCHEME II 



5 



SPh 



X 



SPh 



10 



X 




•N 
H 



:o 2 H 



1)CCO),Cl Jt 



2)B 1 OH 




H 



O 



IV 



II 



As shown in Scheme II, 3-phenytthioindole-2-cart»xylic add II can be converted to the corresponding 
add chloride with oxalyl chloride in rofluxing chloroform, and reacted with an alcohol to give the ester IV. 
so The compound ethyl 5<htoro-3-benzy«ndole-2-cart)oxylatewas prepared according to the procedure de- 
scribed by Inaba, at al.. in Chem. Pharm. Bull.. 24, p. 1076-1082 (1976). 

Scheme III, below, is a general route for synthesizing, e.g., the compounds shown in Table III. infra. The 
substtuent groups employed in Scheme III correspond to the substituent groups as defined in Table III. but 
Scheme III is not limited by the defined substituents or compounds of Table III. 



30 



35 



40 



46 



SO 
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SCHEME III 



10 



15 



20 



25 



30 




35 

As shown in Scheme III. commercially available ethyl indo*e-2<art»xylate (compound V wherein X is 
-H) or ethyl 5<hloroindole-2-carboxylate (compound V wherein X is -CI), was reduced to the primary alcohol 
VI with an excess of lithium aluminum hydride in tetrahydrofuran at 0*C. Compound VI was converted to 
the sulfide VII by treatment with an excess of tri-n-butylphosphine and an aryldisuHlde such as phenyldisul- 

40 fide in tetrahydrofuran at 0*C to 20* C for 6-24 hours. Reaction of sulfide VII with sodium hydride, an 
aryldisulfide such as phenyldisuffide. in dimethylformamide at 0 # C to 20* C for 1 to 18 hours produces bis- 
sulfide VIII. Aryl disulfides which were not commercially available were obtained by oxidation of the 
commercially available aryt mercaptan with dimethyl sulfoxide and iodine, according to the procedure 
described by OrviUe <3. Lowe in J. Org. Chem., 40. p. 2096-2098 (1975). Compound VIII can be ^alkylated. 

46 if desired, by methods familiar to those tratffed in the art e.g.. by treatment with sodium hydride in 
dimethytformamkje at 0*C in the presence of an alkylating agent such as iodomethane, to give compound 
DC Thereafter, compound VIII (or (X) is treated with one equivalent of peracid such as monoperoxyphthalic 
acid, magnesium salt (MMPP). or meta-<^loroperoxy-benzoic acid in methanol or chkxofomwnethanol at 
0*C for 30 minutes to 3 hours, to give predominately sulfoxide X. 

so Schemes IV-A and IV-B . below, show a general route for synthesaing, e.g.. the compounds shown in 
Tables IV-A and IV-B, infra. The substttuent groups employed in Schemes IV-A and IV-B, respectively, 
correspond to the substttuent groups as defined in Tables IV-A and IV-B, respectively, but Schemes IV-A 
and IV-B are not limited by the defined substituents or compounds of Tables IV-A and IV-B. 
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SCHEME IV-A 




SCHEME IV-B 




As shown in Scheme IV-A. 3-phenymiioindol^2<art>oxafnkjes XI can be reduced to primary or 
secondary amines XJI by reaction with an excess of borane^dimethylsurfide complex in refluxing 
tetrahydrofuran for 6-24 hours. As shown in Scheme JV-B, the primary amine XM-A can be acytated wHh an 
acid chloride, such as benzoyl chloride, in chloroform in the presence of pyrxfine, to give the amide X1IL 

Schema V, below, is a general route tor synthesizing, e.g.. the compounds shown in Table V-A and 
Table V-B. infra. The aubsffluent groups employed In Scheme V correspond to the substtuent groups as 
defined in Tables V-A and V-B, but Scheme V is not limited by the defined substttuents or compounds of 
Tables V-A and V-B. 
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40 As shown in Scheme V, commercially available 2-methylindole XIV can be treated with sodium hydride 
in dimethylformamide in the presence of an aryldiauffide such as phenyldisuffide to give compound XV. 
Compound XV can be converted to the monoanton with n-butyllithium in tetrahydrofuran at -78* C, and then 
reacted with carbon dioxide to give carboxylate XVI. The dianion formed by the reaction of XVI with t- 
butyilithium could be reacted with an isocyanate, such as phenylisocyanate. to give a mixture of mon- 

46 oacytated product and diacylated product XMt(see Table V-B). Alternatively, the dianion formed by the 
reaction of XVI with t-butyWthium could be reacted with an N-methoxy-N-methyl amide such as H-methoxy- 
N-methyl-fiiran-2H»rboxamide (prepared in a manner famiHar to those skilled in the art e.g., by the 
methods described in Scheme 1) to produce ketones XV1IL The methodology described above is essentially 
that used by A. J. Katritsky and K. Akutagawa to prepare 2-inddeacetfc acids, and is published in J: Am. 

so Chem. Soc.. 108, 6808 (1986). 

Scheme vT below, is a general route for synthesizing, e.g.. the compounds shown in Table VI. infra. 
The substituent groups employed in Scheme VI correspond to the substttuent groups as defined in Table 
VI. but Scheme VI is not limited by the defined substituents or compounds of Table VI. 
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As shown in Scheme VI. Nwnethoxy-N-methy^3-phenyt^ XDC (or N-methoxy-N- 

20 memy»-5<hloro^henytthioirHlole-2<art)oxamide) (prepared as in Scheme 1) can be reacted with Grignard 
reagents (wherein R 1 is not hydrogen) such as phenyimagnesium chloride, in tetrahyrodrofuran at -78 ' C to 
20* C for 18-48 hours, or XDC can be reacted with other organometallic reagents well known in the art to one 
of ordinary stall, to produce ketones XX. 

The compounds shown in Table VII infra, can generally be synthesized by those of ordinary skill in the 
as art according to methods described in Schemes I through VI, with the exception of 2-(2-benzoxa20*-2- 
ylethyl)-3-phenytthioindole (compound XXIV). the synthesis of which is described below in Scheme VII. 



E VII 
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As shown in Scheme VII, N-methoxy-N-fnethy^ XXI can be reduced to 

aldehyde XXII with lithium aluminum hydrtd in tetrahydrofuran at 0*0 to 20 # C tor 2-4 hours. Aldehyde 
XXII could be reacted with the lithium salt of [(ber«oxa^2-yt)n^yl)dethyl-phosphonate to produce olefin 
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XXIII. which is then hydrogenated in th presenc of 10% palladium on charcoal in methanol under one 
atmosphere of hydrogen to give compound XXIV. 

The compound 5<hloro-2-cyano-3-phenytthioindol in Tabl VII can be prepared by dehydro-sul- 
furization of 5-chloro<J-phenytthioindole-2-thiocart)Oxamid with. e.g.. Hg(0Acfe. 
5 Using methods well-known to those skilled in the art, compounds of formula A where Y is -SO or -SOj- 
can be synthesized by treatment of compounds where Y is -S- with a suitable oxidizing agent such as, for 
example, meta-chloroperoxy benzoic acid (MCPBA), sodium periodate or hydrogen peroxide in an appro- 
priate solvent such as MeOH, CHC1 3 or acetic acid, or potassium persutfate in a solvent such as 
MeOH/HjO. 
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40 

H S H CHjCHjFh 147-149°C 

CI S CH^ OCH3 37-59°C 

CI S H ~~(Q) 255-256°C 

H S' H CH, 197-199°C 
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4$ The compounds of the present invention "^e useful in the inhibition of HIV reverse transcriptase, the 
prevention or treatment of infection by the human immunodeficiency virus (HIV) and the treatment of 
consequent pathological conditions such as AIDS. Treating AIDS or preventing or treating infection by HIV 
is defined as including, but not limited to. treating a wide range of states of HIV infection: AIDS, ARC (AIDS 
related complex), both symptomatic and asymptomatic, and actual or potential exposure to HIV. For 

so example, the compounds of this invention are useful in treating infection by HIV after suspected past 
exposure to HIV by. e.g., blood transfusion, organ transplant exchange of body fluids, bites, accidental 
needle stick, or exposure to patient blood during surgery. 

For th se purposes, the compounds of th pr sent invention may be administered orally, parenterally 
(including subcutaneous injections, intravenous, intramuscular, intr asternal injection or infusion techniques), 

55 by inhalation spray, or rectaily. in dosage unit formulations containing conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

Thus, in accordance with the present invention there is further provided a method of treating and a 
pharmaceutical composition for treating HIV infection and AIDS. The treatment involves administering to a 
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patient m need of such treatm nt a pharmaceutical composition comprising a pharmaceutical carrier and a 
therapeutically -erf ectiv amount of a compound of the present invention. 

These pharmaceuticaJ compositions may b in th form of oraily-administrabl suspensions or tabl ts; 
nasaJ sprays; stenle injectable preparations, for example, as steril injectable aqueous or ol agenous 

5 suspensions or suppositories. 

When administered oraJly as a suspension, these compositions are prepared according to techniques 
well-known m the art of pharmaceutical formulation and may contain microcrystailine cellulose for imparting 
bulk, algimc acid or sodium alginate as a suspending agent, methytcellulose as a viscosity enhancer, and 
sweetners/flavonng agents known in the art. As immediate release tablets, these compositions may contain 

io microcrystailine cellulose, dicalcium phosphate, starch, magnesium stearate and lactose and/or other 
excipients. binders, extenders, disintegrants, diluents and lubricants known in the art. 

When administered by nasal aerosol or inhalation, these compositions are prepared according to 
techniques well-known in the art of pharmaceutical formulation and may be prepared as solutions in saline, 
employing benzyl alcohol or other suitable preservatives, absorption promoters to enhance bioavailability. 

75 fluorocarbons, and/or other soiubilizing or dispersing agents known in the art. 

The injectable solutions or suspensions may be formulated according to known art using suitable non- 
toxic, parenterally-acceptable diluents or solvents, such as mannrtol, 1 .3-butanedioJ, water, Ringer's solution 
or isotonic sodium chloride solution, or suitable dispersing or wetting and suspending agents, such as 
sterile, bland, fixed oils, including synthetic mono- or diglycerides. and fatty acids, including oleic acid. 

20 When rectaiiy administered in the form of suppositories, these compositions may be prepared by 
mixing the drug with a suitable non-irritating excipient, such as cocoa butter, synthetic glyceride esters or 
polyethylene glycols, which are solid at ordinary temperatures, but liquidity and/or dissolve in the rectaJ 
cavity to release the drug. 

The compounds of this invention can be administered oraJly to humans in a dosage range of 1 to 100 
25 mg/Vg body weight in divided doses. One preferred dosage range is 1 to 10 mg/kg body weight orally in 
divided doses. Another preferred dosage range is 1 to 20 mg/kg body weight orally in divided doses. It will 
be understood, however, that the specific dose level and frequency of dosage for any particular patient may 
be varied and will depend upon a variety of factors including the activity of the specific compound 
employed, the metabolic stability and length of action of that compound, the age, body weight general 
30 hearth, sex. diet mode and time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

The present invention is also directed to combinations of the HIV reverse transcriptase inhibitor 
compounds with one or more agents useful in the treatment of AJOS. For example, the compounds of this 
invention may be effectively administered, whether at periods of pre-exposure and/or post-exposure, in 
35 combination with effective amounts of the AIDS antrvirals, immuromodulators, arttHnfectives, or vaccines 
known to those of ordinary skill in the art 

It will be understood that the scope of combinations of the compounds of this invention with AIDS 
antivirals. immunomodulatory arrtHnfectives or vaccines include in principle any combination with any 
pharmaceutical composition useful for the treatment of AIDS. 

40 

REVERSE TRANSCRIPTASE ASSAY 

The assay measures the incorporation of tritiated deoxyguanosine monophosphate by recombinant HIV 
reverse transcriptase (HIV RT„) (or other RT) into acid-precipitable cDNA at the Km values of dGTP and 
45 poly r(C)*oligo d(Q)ia-n. The inhibitors of the pujsent invention inhibit this incorporation. 

Thirty uL of a reaction mixture containing equal volumes of. 500 mM Tris'HO (pH &2). 300 mM MgCfe. 
1200 mM KCI, 10 mM DTT, 400 ag/mL poly r(c) # oligo d(G) (prepared by dissolving 1.5 mg (25 U) poly r- 
(C)*oligo d(G) in 1.5 ml sterile distilled H2O and diluting to 400 ug/ml], 0.1 uCWil pH] dGTP, 160 uM 
dGTP. was added to 10 ul sterile distilled H2O, 2.5 ul of potential inhibitor and 10 uL of 5 nM purified HIV 
50 RT R in tubes. The mixture was incubated at 37* C for 45 minutes. 

After incubation is complete, the tubes were cooled in ice for 5 minutes. Ice-cold 13% TCA containing 
10 mM NaPP } (200 ul) are added and the mixture incubated on ice for 30 minutes. The precipitated cONA 
is removed by filtration using presoaked glass filters [TCA, NaPP,l. The precipitate is then washed with 1N 
HCI, 10 mM NaPP,. 
55 Th filter discs are then counted in a scintillation counter. 

Under these conditions [dGTP] and poly r(C) # oligo d(G)i2-ii each are approximately equal t the 
appropriate Km valu . Approximately 5-6,000 com of pH] dGMP ar incorporated into add-preciprtabl 
material. Th RT reaction is concentration- and time-dependent OMSO (up to 5%) does not affect enzym 
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activity. Calculated iCso values for the tested compounds of this invention vary from about 6 nM to mor 
than 300 uM. The ICso values of th most preferred compounds range from about 6 nM to about 30 nM. 

INHIBITION OF VIRUS SPREAD 

5 

A. Preparation of HIV-infected MT~4 Cell Suspension. 

MT cells were infected at Day 0 at a concentration of 250,000 per ml with a 1:2000 dilution of HIV-1 
strain II lb stock (final 125 pg p24/ml; sufficient to yield * 1% infected cells on day 1 and 25-100% on day 
10 4). Cells were infected and grown in the following medium: RPMI 1640 (Whittaker BioProducts). 10% 
inactivated fetal bovine serum, 4 mM giutamine (Gibco Labs) and 1:100 Penicillin-Streptomycin (Gibco 
Labs). 

The mixture was incubated overnight at 37* C in 5% CO2 atmosphere. 
15 B. Treatment with Inhibitors 

Serial two-fold dilutions of compound were prepared in cell culture medium. At Day 1, aliquots of 125 ul 
of compound were added to equal volumes of HIV-infected MT-4 cells (50,000 per well) in a 96-well 
microtiter cell culture plate. Incubation was continued for 3 days at 37* C in 5% CO2 atmosphere. 

20 

C. Measurement of Virus Spread 

Using a multichannel pipettor. the settled cells were resuspended and a 125 ul harvested into a 
separate microtiter plate. After the settling of the cells, the plates were frozen for subsequent assay of the 
23 supernatant for HIV p24 antigen. 

The concentration of HIV p24 antigen was measured by an enzyme immunoassay, described as follows. 
Aliquots of p24 antigen to be measured were added to microweils coated with a monoclonal antibody 
specific for HIV core antigen. The microweils were washed at this point and at other appropriate steps that 
follow. Biotinyfated HIV-speciflc antibody was then added, followed by conjugated streptavidin-horseradish 
00 peroxidase. A color reaction occurs from the added hydrogen peroxide and tetramethylbenzidine substrate. 
Color intensity is proportional to the concentration of HIV p24 antigen. 

The cell culture inhibitory concentration (CIC$s) for each compound is defined as that concentration 
which inhibited by greater than 95% the spread of infection, as assessed by a greater than 95% reduction 
in p24 antigen production relative to untreated controls. The tested compounds of the present invention 
36 were found to have CIC95 values ranging from about 3 nM to about 400 nM for preferred species, and up to 
about 40 U.M for others. 

EXAMPLE 1 

40 Preparation of N^3-PyTldy1rn«thylVS^hlw 

Step A: 5^hkxo^r^nytthianQ^le-2<arbo/ylte acid 

To a suspension of sodium hydride ( 3.0 g. 60% dispersion in oil. 0.076 moi) in dimethylformamide (125 
46 mL) was added 5<htoroirxtole-2<arboxyttc add (5.0 g. 0.0255 moi) and phenyldisuffide (6.1 g. 0.028 mol). 
The reaction was heated under nitrogen at 50°C overnight The reaction was cooled, and additional sodium 
hydride (13 g) and phenyWisuWde (3.8 g) were added and heating continued for 1 h. The reaction was 
cooled and the dirr^ytformamide distilled in vacuo. The residue was partitioned between ethyl acetate and 
water. The aqueous layer was separated and the pH adjusted to pHl with 10% aqueous hydrochloric acid, 
so The aqueous phase was extracted with ethyl acetate, and the ethyl acetate extract was washed with water 
and saturated brine, and dried over magnesium sulfate. The crude product was recrystailized from ethyl 
acetate in hexane to afford the title compound as an off-white solid. 

Step B : rH3-Pyrtiytmethyl>5<*ky^ 

55 

BenzotriazoM *yloxytris<dimemyiamino)phc^phonium hexafluorphosphate (0.73 g. 1.6 mmoO was added 
to a solution of 5<hlc<o^c^ytthkxrxjole-2<arboxylic acid (0.50 g. 1.8 mmol). 3-aminomethylpyridine 
(0.35 g. 3.2 mmoi) and triethylamine (0.50 mL 3.2 mmoi) in degassed dimethytforrnamide (25 mL). The 
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reaction was stirred at room temperature overnight Th precipitated product was filtered and th fitter cake 
washed well with water. Th solid was triturated with 30% ethyl ac tate in hexan , filtered and dried at 60°C 
in vacuo for 72 h. The title compound was obtained as an off-whit solid, mp 240*241 * C. Anal. Calc. for 
C2iHi 6 ClN 3 OS*0.25 HsO: C, 63.31; H, 4.17; N, 10.54. Found: C. 63.34; H, 4.06; N, 10.71. NMR (DMSO-dt ): 
5 5 12.54 (1H, s), 8.91 (1H, t. J = 6 Hz), 8.51 <1H. S ), 8.42 (tH, d, J = 5 Hz), 7.58 (2H, m), 7.45 (1H, m). 7.25 
(4H, m), 7.15 (1H, t. J = 7 Hz), 7.04 (2H, d, J»8 Hz), 4.58 (2H, d, J = 6 Hz). 

EXAMPLE 2 

io Preparation of Methyl 5-chloro-3-phenytthloindole-2-cart)oxylat< 

OxaJyl chloride (0.70 mL 9.6 mmol) was added to a solution of 5-chloro-3-phenyrthioindole-2-carboxylic 
acid (0.97 g, 3.2 mmol) in chloroform (50 mL) under nitrogen. The reaction was reftuxed for 3 h, cooled and 
reduced to dryness in vacuo. The resulting solid was dissolved in chloroform and added to methanol at 
15 0 # C. The methanol was removed in vacuo and the crude product chromatographed on silica gel with 20% 
ethyl acetate in hexane. The title compound was obtained as a solid, mp 193-1 96 *C. Anal. Calc. for 
Cit H12CINO2S: C. 60.47; H, 3.81; N, 4.42. Found; C. 60.09; H, 3.50; N f 4.67. 

EXAMPLE 3 

20 

Preparation of Ethyl S-chloro^benzyllndole-2-carboxylate 

The title compound was prepared according to the procedure described by Inaba, S., et al.. Chem. 
Pharm. Bull., 24, 1076-1082 (1976). RecrystaJlization from benzene gave the title compound as pale yellow 
25 needles, mp196-197'C. Anal. Calc for C,iH,*CINOj; C, 68.90; H, 5.13; N, 4.46. Found: C, 68.64; H, 5.10; 
N, 4.56. 

EXAMPLE 4 

ao Preparation of 2-Pheny1sumnylmethyl-3-phenylthlolndol# 

Step A: 2-Hydroxymethylindole 

A suspension of lithium aluminum hydride (2.0 g. 0.20 moO in tetrahydrofuran (100 mL) was cooled with 
35 stirring to 0* C under nitrogen. A solution of ethyl indole-2-carboxylate (10.0 g, 0.052 mol) In tetrahydrofuran 
was added dropwise, maintaining the reaction temperature between 0-5 'C. After 1 h, the reaction was 
quenched with saturated sodium potassium tartrate solution. The reaction was filtered and the filter cake 
washed well with tetrahydrofuran. The tetrahydrofuran was evaporated in vacuo and the residue partitioned 
between ethyl acetate and water. The ethyl acetate solution was washed with water, saturated brine, dried 
40 over magnesium sulfate, filtered and freed of solvent The title compound was obtained as a yellowish solid. 
NMR (COCb): * 8.18 (1H, bs), 7.57 (1H, d, J-8 Hz). 7.35 <1H, d. J»8 Hz), 7.26 <1H, s), 7.18 (1H. dt J-1. 
8 Hz), 7.10 (1H. dt J « 1. 8 Hz), 6.41 (1H. bs). 4.84 <2H, s). 

Step B : 2-Phenytthiomethyfindoto 

2-Hydroxymethylindole (6.94 g, 0.047 mol) and phenyldisulfide (10.8 g, 0.049 moO were dissolved in 
tetrahydrofuran (200 mL) and cooled to 0°C under nitrogen. Tri-n-butylphosphine (11.7 mL, 0.047 mol) was 
added and the reaction stirred for 1 h. Additional phenyldisulfide (15 g, 0.007) and trl^-butylphosphine (5.1 
mL 0.20 mol) was added, and the reaction stirred at room temperature until complete. The tetrahydrofuran 
so was removed in vacuo and the residue chromatographed on silica gel eluting with 5% ethyl acetate in 
hexane. The title compound was obtained as clear colorless plates, mp 100-101 5 'C. Anal. Calc. for 
CisHiaNS: C. 75.27. H, 5.47, N, 5.85. Found: C, 74.52, H. 5.39, N, 5.95. 

Step C : 3-PhonyHhk>2^nylthH3n^ethyfindole 

55 

A suspension of sodium hydride (0.37 g 60% dispersion in oil. 9.4 mmol) in dlmethyltorrnamide (50 mL) 
was cooled to 0*C. 2-Phenytthiomethylindole (1.5 g, 6.3 mmol) was added portionwise, and the reaction 
stirred at 0'C for 15 min. Phenyldisulfide (1.5 g. 6.9 mmol) was added and the reaction stirred at 20* C for 
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6 h. Th reaction was quenched with wat r and extracted with ethyl acetat . The organic extract was 
washed with water, saturated brine and dried over magnesium sulfate. Filtration and evaporation of solvent 
left an oil which was purified by medium pressur chromatography on silica g I using 5% ethyl acetate in 
hexan . Th trtl compound was obtained as an oil. Anal. Calc. for Cat Hi/NSa^O'O.tS G^Cfe: C, 
5 68.50; H. 5.33; N 3.60. Found: C. 68.40; H. 4.65; N, 3.88. 

Step D: 2-Phenytsuitinylmethyl-3-phenylthioindole 

A solution of 3-phenylthto-2-phenylthiomethylindole (0.750 g, 2.94 mmol) in methanol (100 ml) was 
to cooled to 0*C with stirring. Monoperoxyphthalic add magnesium salt (0.908 g. 80% peracid) in methanol 
(50 ml) was added slowly dropwise. After addition, the reaction was stirred an additional 30 min.. then 
quenched with 10% aqueous sodium thiosulfate (2 ml). The methanol was removed in vacuo, and the 
residue partitioned between ethyl acetate and water. The organic phase was washed successively with 
water and saturated brine, then dried over magnesium sulfate. Filtration and concentration of the filtrate in 
;s vacuo gave an oil which was purified by chromatography on silica gel using 20-30% ethyl acetate in 
hexane. The title compound was obtained as a foam, mp 71-74'C. Exact mass calculated for CaiHi 7 NOSj: 
364.082982. Found: 364.084549. NMR (DMSOdO * 11.82 (1H f s), 7.50 (6H. m), 7.23 (1H, d. J»8 Hz). 7.15 
(3 H. m) 7.05 (2H. m) 6.90 2H. m), 4.43 (1H. d. J = 13 Hz), 4.38 (1H, d, J»13 Hz). 

20 EXAMPLES 

Preparation of 2-Pheny1carboxamldonietfiy1-3-phenytthlolndole 

Step A : 3-Phenythioindole»2<ait»xamtdo 

25 

The title compound was prepared from 3-phenyHhioindo<e-2-carboxylic acid (prepared according to the 
procedure described by Atkinson. J.G. et al., Synthesis, p. 480-481 (1988), (4.01 g, 0.015 moi), ammonia 
(large excess), and benzotriazol-1 -yloxytris(dimethylamino)pho$phonium hexafluorphosphate (72 g, 0.016 
mo!) in dimethytformamide according to the general procedure described in Example 1 for the preparation 
oo of N^3^yridylmethyl)-5<htoro-3-pn^ The title compound was obtained as a pale 

yellow solid. 

Step 8 : 2-Aminomethyt-3-phenylthioindole 

as A solution of 3-phenylthioindole-2<arboxamide (1.9 g, 7.1 mmol) in tetrahydrofuran was cooled under 
nitrogen to 0*C and treated with neat borane-dimethylsuWde complex (7.1 mU 0.070 mol). The reaction 
was refluxed for 7 h. cooled to 0*C and quenched with 10% aqueous hydrochloric acid. The solution was 
adjusted to pH 8 with 20% aqueous sodium hydroxide. The reaction was extracted with ethyl acetate and 
the organic extract washed with saturated brine, and dried over magnesium sulfate. The title compound was 

40 obtained as a pale yellow oil. 

Step C : 2-Phenylcarboxamidoffleth^^ 

2-Aml«xr^y»-3-phenytthidiidole (0.85 g, 3.3 mmol) was dissolved in chloroform (15 mL) and cooled 
45 under nitrogen to (PC. Pyridine (2.7 mL 33- mmol) was added, followed by benzoyl chloride (1.1 mL, 10 
mmol). The reaction was stirred at 20" C for 1 h and 10% aqueous hydrochloric acid added. The layers 
were separated and the organic phase washed successively with water, saturated sodium bicarbonate and 
saturated brine. The chloroform solution was dried over magnesium sulfate, filtered and evaporated to 
dryness. The resulting oil was chromatographed on silica gel with 5% ethyl acetate in methylene chfcride. 
so The title compound was obtained as a solid, mp 64-65* C. Anal. Calc. for C«Hi«NaOS.0.2 HaO: C. 73.00; 
H, 5.08; N. 7.74. Found: C. 72.93; H, 5.02; N, 7.68. 
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EXAMPLE 6 

Preparatj n f 2-(N-Phenytacetamld )-3-phenylthtolnd le and 2-<N-Phenylacetamld )-1- 
(phenylcarbamoyQ-frphenyrtftlolndole — 

5 

2-Methyl-3-phenytthioindole (0.50 g, 2.1 mmol) (prepared according to the procedure described by 
Atkinson, J. G., et al., Synthesis, p. 480-481 (1988), was dissolved in dry tetrahydrofuran and cooled under 
nitrogen to -78* C. A solution of n-butyllithium in hexane (0.83 mL 2.5 M) was added via syringe. Carbon 
dioxide was bubbled into the reaction mixture over a period of several minutes; un reacted carbon dioxide 

10 was removed by freezing the reaction at liquid nitrogen temperature under high vacuum and wanning to 
-78* C. A solution of t-butyllithium in hexane was added (1.35 mU 1.7 M) and the reaction stirred for 20 min. 
Phenyiisocyanate (0.23 mL 2.1 mmol) in tetrahydrofuran (1.5 mL) was added and the reaction stirred at 
20 *C overnight The reaction was diluted with water and extracted with ethyl acetate. The organic phase 
was washed with saturated brine and dried over magnesium sulfate. Filtration and evaporation of solvent left 

is an amber oil. The crude products were chromatographed on silica gel eluting successively with 15%, 20%, 
and 40% ether in hexane. 2-(N-Phenylacetamido)-3-phenylthioindo»e was isolated as a solid, mp 66-68 
Anal. Calc. for C22H11N2OS: C, 72.98; H, 5.01; N. 7.73. Found; C. 72.99; H. 4.87; N, 7.52. Later fractions 
contained 2-(N-phenylacetamido)-1 ^phenyk^rbamoylVa-^enylthioindole, mp 1 23-1 25 'C. Anal. Calc. for 
CwHMNaCkS: C, 70.28, H, 4.67. N, 8.47. Found: C. 70.37, H, 4.81; N, a34. 

20 

EXAMPLE 7 

Preparation of 2^2^o-2-furan-3-yt)ethy^3-i>nenytthtolndoi# 



25 Step A - N>Methoxy-N^ethylfuran-3<art)oxamide 

The tffle compound was prepared from furan-3-carboxyllc add (3.4 g, 0.030 mol), N.Odimethylhydrox- 
ylamine hydrochloride hydrochloride (2.9 g, 0.030 mol) triethylamine (8.3 mL 0.060 mol) and beruotriazoM- 
yloxytris(dimethylamino)phosphonium hexafluorphosphate (13.3 g, 0.030 mol) according to the general 
30 procedure described in Example 1 for N-(3-pyrktytrnelhy1)-^ NMR 
(DMSOds) * 8^5 (1H. s), 7.75 (1H. s). 3.70 (3H f s), 3.22 (3H. s). 

Step B: 2^2-Oxo-2'furan-3-yl)ethyt-3-phenylthloindole 

35 The title compound was prepared from Nnrtethoxy-N-methymir^ (0.32 g, 2.1 mmol), 

and 2-methyh3-phenylthtoindole (0.50 g, ZA mmol) according to the general procedure described in 
Example 8 for the preparation of 2^l^enylacetamick3>-3-phenyl-thk3lrxlole.T^ crude product was 
chromatographed on silica gel with chloroform. The title compound was obtained as a pale yellow solid, mp 
127-129- C. Anal. Calc. for CaoHnNOaS: C. 72.05; H. 4.54; N, 4.20. Found: C, 72.08; H, 4.57; N, 4.24. 

40 

EXAMPLES 

Preparation of 2^nzoyt-6^ioro-3^nymtlolndol# 

48 Step A: N-Methoxy-N-me1hyi-S<hioro-3-pheny 

The title compound was prepared from 5<hloro-3i3henytthioirKj^ acid (1.0 g, 3.30 mmol)) 

N f Odlmethylhydroxylamine hydrochloride (0.84 g. 6.6 mmol). triethylamine (1.0 mL 7 mmol) and 
benzotriazoM -ykjxytris(dimethyiam^ hexafluorphosphate (1.64 g, 3.6 mmol) in dimethylfor- 

so mamide according to the general procedure described in Example 1 for the preparation of N-<3-pyridyt- 
methyl)-5<hloro-;H:henytm^ 

Step B ; 2'Benroyl-5<hloro-3-phenylthioindole 

56 N-Methoxy-N-m myl-*K*loro<H>oeny!W^ (0.24 g, 0.69 mmol) was dissolved in 

dry tetrahydrofuran (5 mL) and cooled to -78* C under nitrogen. A solution of phenylmagnesium chloride in 
tetrahydrofuran (0.81 mL 2M) was added via syringe and the reaction warmed to 20 *C overnight Water 
and ethyl acetate were added to the reaction and then separated. The organic phase was washed with 



46 



EP 0 530 907 A1 



water. 5% aqueous hydrochloric acid, saturated sodium bicarbonate, saturated brine, and dried over 
magnesium sulfate. Filtration and evaporation of solvent gav th crud product which was chromatog- 
raphed on silica gel with 10% ether in hexane. The titl compound was obtained as a solid, mp 154-155* C. 
Anal. caic. for C^HuCINOS: C. 69.32; H. 3.88; N. 3.85. Found: C. 68.61; H, 3.83; N, 3.83. 

5 

EXAMPLE 9 

Preparation of 2-<2-Ben2Oxa2o>-2-ytethy0-3>phenytthlotndote 

70 Step A : N-Mettwxy«r4^ethyl-3-phenyrthioindole-2<artX3xamide 

The title compound was prepared from 3-phenytthioindote-2<arboxylic acid (1.0 g. 3.7 mmol). N.O 
dimethythydroxylamine hydrochloride (0.54 g, 5.5 mmol). triethylamine (1.5 mL, 11 mmol) and benzotriazol- 
1-yloxytris(dimethylamino)phosphonium hexafluorphosphate (1.64 g. 3.7 mmol) according to the procedure 
15 described in Example 1 for hH3-pyridylmethyl)-5<hJoro-3-?henyttt 

Step B : 3-Phenylthioindole-2-carboxaJdehyde 

I^Methoxy-N-methyh3-phenylthk)indole-2-carboxamide (1.57 g. 5-26 mmol) was dissolved in 
20 tetrahydrofuran (150 mL) and cooled to 0*C under nitrogen. A solution of lithium aluminum hydride in 
tetrahydrofuran (5.76 mL, 1M) was added slowly via syringe and the reaction stirred a total of 1.5 h. Ethyl 
acetate (30 mL) was added, followed by saturated sodium potassium tartrate solution. The layers were 
separated and the organic phase washed with saturated brine and dried over magnesium sulfate. Filtration 
and evaporation of solvent gave the title compound as a yellow solid. 

25 

Step C ; trans-2H2*Ben2Qxazof*2-ylethenylV3-i}rienylthioindole 

n-Butyllrthium in hexane (3.47 mL, 2.5 M) was added to a solution of [(benzoxal-2-yf)methyi]- 
diethylphosphonate (2.34 g, 8.68 mmol) in tetrahydrofuran (50 mL) at -78oC under nitrogen. The reaction 

30 was stirred for 20 mtn., and warmed to -20* C. A solution of 3-phenytthioindole»2-carboxaJdehyde (1.10 g, 
4.34 mmol) in tetrahydrofuran (30 mL) was added and the reaction stirred at 20* C overnight Ethyl acetate 
and water were added and the layers separated. The organic layer was washed with saturated brine and 
dried over magnesium sulfate. The crude product was triturated with 1:1 hexane ethyl acetate and collected 
by filtration. The title compound was obtained as a yellow solid, mp 260* C. Anal. CaJc for CaaHnl^OS: C. 

3S 72.32; H, 4.58; N 7.33. Found: C, 72.41 ; H, 4.50; N, 7.44. 

Step P: 2-(2-genzoxazot^^ 

A solution of traria-2^2-benzoxa2of2-yletrwnyt><^ (0.420 g, 1.14 mmol) in 1:1 

40 methanol/tetrahydrofuran (250 mL) was stirred under 1 atmosphere of hydrogen in the presence of 10% 
palladium on charcoal (100 mg). Additional catalyst was added as needed to drive the reaction to 
completion. The catalyst was removed by filtration, and the filtrate concentrated in vacuo. The resulting 
solid was triturated with 10% ethyl acetate in hexane and collected by filtration to afford the title compound, 
mp 192-193* C. Anal. caic. tor Ca 3 Hi t NjOS: C^.80; H. 5.04; N. 7.38. Found: C. 72.78; H, 4.95; N. 7.45. 

46 ^ 

EXAMPLE 10 

Preparation of Nj-Fwanytm^ 

so The title compound was prepared according to the procedure described in example 1, step 6, except 
substituting 2-aminomethytfuran for 3-aminomethylpyridine. The dimethytformamide was removed in vacuo, 
and the residue triturated with 1:1 ethyl acetate-hexane and filtered. RecrystaJUzation from acetorutrile gave 
the trtJe compound, mp 214*C. Anal. Caic. for CaoHisCINjOjS: C, 62.74; H. 3.95; N, 7.32. Found: C. 62-27; 
H. 3.88; N, 7.41. NMR (DMSOds): 5 12.55 (1H, s). 8.72 (1H. t J-6 Hz), 7.55 (1H. m). 7.54 (1H. d. J»8 Hz). 

58 7.45 (1H, d, J* 2 Hz), 7.15 (1H f tt J«7. 1 Hz). 7.08 (1H. s), 7.06 <1H, d, J« 8 Hz), 8.35 (1H, m) f 6.18 (1H, 
m), 4.56 (2H, d, J»6Hz). 
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EXAMPLE 11 

Preparation f N-3-Pyridyl-5-ch)oro-3-phenyrthl lndole-2-carboxamide 

s The title compound was prepared according to the procedure described in example 1, step B, except 
substituting 3-aminopyridine for 3-aminomethylpyridine. The dirnethylformamide was removed in vacuo, and 
trie residue triturated with 1:1 ethyl acetate-hexane and filtered. Chromatography on silica gel with 40% 
ethyl acetate in hexane gave the title compound, mp 255-256 *C. Anal. CaJc. for CaoHisClNiOS: C. 63.24; 

H. 3.98: N, 10.74. Found: C. 62.59; H. 3.86; N, 11.06. NMR (DMSOtfc): i 12.72 (1H. s). 10.55 <1H, s). 8.85 
to (1H. d. J*3 Hz), 8.35 (1H. dd. J = 5, 1 Hz). 8.14 (1H, dm. J* =8 Hz). 7.60 (1H. d. J = 9 Hz). 7.48 (1H. d. J = 2 

Hz). 7.40 (1H. dd. J = 9, 2 Hz), 7.25 (2H. t, J*7 Hz), 7.16 (1H. m). 7.11 (2H. t, J»7 Hz). 

EXAMPLE 12 

15 Preparation of N-Ethyl«5-chloro-3-phenytthlolndole-2-cart>oxam>de 

The trtie compound was prepared according to the procedure described in example 1. step B. except 
substituting ethylamine for 3-aminomethylpyridine. The dimethytformamide was removed in vacuo, and the 
residue triturated with 1:1 ethyl acetate-hexane and filtered. Recrystaiiization from 2% methanol in ethyl 
» acetate gave the title compound, mp 210-211 *C. Anal. CaJc. for C17H15CIN2OS • 0.5 H2O: C ( 60.08; H, 
4.74; N. 8.24. Found: C, 60.00; H, 4.18; N, 8.52. NMR (DMSO-ds): 5 12.49 (1H. s). &31(1H, t J»6 Hz). 7.54 
(1H. d. J=9 Hz). 7.43 (1H. d, J» 2 Hz). 727 (3H, m), 7.15 (1H. tt, J = 7, 2 Hz), 7.07 (2H, m). 3.35<4H. m), 

I. 06 (3H.t J»7Hz). 

25 EXAMPLE 13 

Preparation of l*3-M«thoxyt>enzyl-S-chloro-3-phen^ 

The title compound was prepared according to the procedure described in example 1, step B, except 
30 substituting 3-methoxybenzylamine for 3-aminomethylpyridine. The dirnethylformamide was removed in 
vacuo, and the residue triturated with 1:1 ethyl acetate-hexane and filtered. Recrystaiiization from acetoni- 
trile gave the title compound, mp 172* C. Anal. Calc for CjaHndNaCfeS • 0.3 H2O: C, 64.48; H, 4.61; N, 
6.54. Found: C. 64.41; H. 4.38; N. 6.75. NMR (DMSO-dt): 5 12.55 (1H, s), 8.80 (1H, m). 7.55 (1H. d. J-8 
Hz). 7.44 (1 H, s), 7.25 (3H. m). 7.15 <2H, m). 7.05 (2H, d, J - 7 Hz), 6.80 (3H, m). 4.54 (2H, d, J - 6 Hz). 

EXAMPLE 14 

Preparation of N-frMggHMg^ 

40 The title compound was prepared according to the procedure described in example 1, step B, except 
substituting 2-methoxy ethylamine for 3-aminomethylpyridine. The dimethytformamide was removed in 
vacuo, and the residue triturated with 1:1 ethyl acetate-hexane and filtered to give the title compound, mp 
216-217»C. Anal. Calc. for CnHi 7 aNaOiS: 0.25 H2O: C, 59.17; H, 433; N, 7.67. Found: C, 58.11; H. 4.75; 
N. 7.82. NMR <DMSO<k): I 12*4 (1H. s). 8.44 (1H. t, J -6 Hz). 7.54 (1H, d, J*9 Hz). 7.48 <1H, d, J-2 

46 Hz). 728 (3H. m). 7.17 (1H, t J-7 Hz), 7.10 (2* m). 3.49 (2H, q. J»6 Hz), 3.37 (2H, t J-8 Hz). 3.16 (3H, 
3). 

EXAMPLE IS 

so Preparation of M-4-Pyrldyhne^ 

The title compound was prepared according to the procedure described in example 1. step B, except 
substituting 4-aminomethylpyridine for 3-aminomethylpyridine. The dirnethylformamide was removed in 
vacuo, and the residue triturated with 1:1 ethyl acetate-hexane and filtered. Recrystaiiization from acetont- 
5* trit gave the title compound, mp 228-229* C. Anal. Calc. for C21 HuClNaOS: 02 HaO: C. 63.45; H, 4.16; K 
10.57. Found: C. 63.33; H. 4.02; N, 10.50. NMR (OMSO*): * 12.56 (1H, s), &92 (1H, t. J« 6 Hz), a38 (1H. 
d. J»4 Hz). 7.55 (1H. d. J-8 Hz). 7.47 (1H, s). 7.31 (1H. dd. J»8, 2 Hz). 7.25 (1H, d, J»7 Hz), 7.17 (2H, 
m), 7.05 (1 H. d. J » 7 Hz), 4.58 <2H, d. J « 6 Hz). 
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EXAMPLE 16 

Preparation of H-2-Hydroxyethyl-S-chloro-3-phenytthl jnd le-2-carboxamid 

5 The title compound was prepared according to the procedure described in example 1. step B. except 
substituting 2-hydroxyethylamine for 3-aminomethylpyridine. The dimethylformamide was removed in 
vacuo, and the residue triturated with 1:1 ethyl acetate-hexane and filtered. Chromatography on silica gel 
with 2% methanol in chloroform gave the title compound, mp 222-223 *C. Anal. Calc. for C17H1SCIN2O2S: 
0.3 H2O: C. 57.96; H. 4.46; N, 7.95. Found: C. 57.99: H, 4.26; N, 7.90. NMR (DMSO-ck): S 12.50 (1H. s). 

10 8.46 (1H, m), 7.55 <1H, d. J = 9 Hz), 7.45 (1H, d, J»1 Hz). 7.28 <3H. m). 7.17 (1H. t J a 6 Hz). 7.13 (2H. m). 
4.85 (1H, t). 3.49 (1H. m). 3.43 (1H, m). 

EXAMPLE 17 

75 Preparation of S-Ctiloro-3-phenyltMolndole-2-carboxamlde 

The title compound was prepared according to the procedure described in example 1. step B. except 
substituting an excess of ammonia gas for 3-aminomethylpyridine and triethylamine. The dimethyifor- 
mamide and excess ammonia were removed in vacuo and the residue partitioned between ethyl acetate 

20 and 10% hydrochloric acid. The organic phase was washed with water, 5% sodium hydroxide and saturated 
brine, and then dried over magnesium sulfate. Filtration and evaporation gave a crude product which was 
chromatographed on silica gel with 30% ethyl acetate in hexane. The title compound was obtained as a 
white solid mp 213-215'C. AnaJ. Calc for C^HnCINaOS'KJHaO: C.58.35: H. 3.81: N, 9.07. Found: C, 
58.33; H. 3.64; N. 9.11. NMR (DMSOds): I 12.52 (1H, bs), 8.06 <1H, s). 7.76 (1H, s). 7.55 (1H, d. J»9 Hz), 

25 7.44 (1 H. s), 7.28 (3H t m), 7.1 5 (1 H, t, J » 6 Hz), 7.06 (2H, d. J ■ 8 Hz). 

EXAMPLE 18 

Preparation of 5^loro-3-phenytttilolndole"2«thlocart>oxamlde 

A solution of 5K^loro-3-phenytthioindole-2<arboxamide (3.8 g, 12.5 mmoi) and l2,4-bis(4-methox- 
yphenyi)-1 .3Kj(thia-2.4-diphosphetane-2.4-disulfide (Lawesson's reagent) (5.0 g. 12.5 mmoi) in dry THF (110 
ml) was refluxed under nitrogen for 18 h. The solvent was removed in vacuo and the residue chromatog- 
raphed on silica gel with 10% ethyl acetate in hexane. The chromatographed product was triturated with 
33 hexane and the yellowish solid collected and dried to give the title compound, mp 217 a C (decomposed). 
Anal. Calc. for C15H, , CIN2S: C, 56.50: H, 3.48; N, &79. Found: C, 56.75; H, 3.64; N, 8.59. NMR (DMSOds): 
5 12.22 (1H. s), 10.31 (1H, s). 9.48 (1H, s). 7.50 (1H. d. J-8 Hz). 7.39 (1H. s). 7.25 (3H, m). 7.13 (1H. t J»7 
Hz). 7.01 (2H,d. J»7Hz). 

40 EXAMPLE 19 

Preparation of NkjjugnyjmejW 

The title compound was prepared according to the procedure described for 5<hloro-3-phenytthioindole- 
46 2-thiocarboxamide except substituting N-2-fura%lmethyl-£<hloro-^^ for 5- 

chtaro-3i)henytth»indo^^ The crude product was chromatographed on silica gel with 3% 

ethyl acetate in hexane. The title compound was obtained as a bright yellow solid, mp 143-144* C. Anal. 
Calc. for CjoHisaNaOSa^HaO: C, 57.61; H, 3.62: N. 6.72. Found: C, 57.56; H, 3.58; N, 6.52. NMR (DMSO 
<k): « 12.27 (1H, s). 10.73 (1H. s). 7.55 (2H. m). 7.30 (1H, s), 7.21 (4H, m), 6.98 (2H. d. J»7 Hz), 6.36 (2H, 
so 4.96 (2H,s). 

EXAMPLE 20 

Preparation of NjlHgj^^ 

55 

The title compound was prepared according to the procedure described in example 1, step B, except 
substituting 2(R)-hydroxy-1 -propylamine for 3-aminomethylpyridine. The dimethytformamide was removed 
in vacuo and the residue triturated first with 20% ethyl acetate in hexane then by acetonrtril . The tit! 
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compound was obtained as an off-white solid, mp 202-203 *C. Anal. Caic. for CnHuCINjCkS'O^ H 2 0: C. 
59.01; H. 4.67; N, 7.65. Found: C. 58.91; H, 4.59; N, 7.50. NMR (DMSO-ck): & 12.52 (1H. s). 8.45 <1H. t, 
J = 5 Hz), 7.55 (1H. d, J = 8 Hz), 7.48 <1H, s). 7.25 (3H. m). 7.15 (3H, m), 4.89 (1H, d. J = 5 Hz), 3.74 (1H, m), 
3.38 (1H, m), 3.23 (1H, m). 1.00 (3H. d. J = 6 Hz). 

s 

EXAMPLE 21 

Preparation of N-<2-pyi1dyl)methyt-S<hloro-3-phenytthiolndole-2-c<ft>oxamlde 

10 The title compound was prepared according to the procedure described in example 1, step B, except 
substituting 2-pyridylmethylamine for 3-aminomethylpyridine. The dimethytfonmamide was removed in 
vacuo and the residue triturated first with 30% ethyl acetate in hexane, then with acetonitrile. The title 
compound was obtained as a white solid, mp 209-210" C. Anal. Caic. for CaiHuCINaOS: C. 64.03; H. 4.10; 
N, 10.67. Found: C. 63.51; H, 3.97; N, 10.41. NMR (DMSO-ds): * 12.58 (1H, s), 9.15 (1H. t, J = 5 Hz), 8.46 

15 (1 H, d, J » 5 Hz). 7.66 (1 H, t J ■ 8 Hz), 7.57 (1 H. d, J » 8 Hz), 7.50 (1 H, s). 7.25 (5H. m). 7.1 2 (3H, m). 4.68 
(2H, d, J = 5 Hz). 

EXAMPLE 22 

20 Prepat^ 

Step 1: Preparation of 4-cyano-2-methoxy pyridine 



A solution of 2-chloro-4<yanopyridine (1-25 g. 9.1 mmoO, prepared as described by 0. Libermann, N. 
23 Rist F. Grumbach, S. Cals, M. Moyeux and A. Rouaix, Bull. Soc. Chim. France , 694 (1958), in methanol was 
treated with sodium methoxide (0.58 g, 10.9 mmd) and refluxed for 30 minutes. The reaction mixture was 
cooled, filtered and the filtrate concentrated in vacuo to obtain the crude product as an off-white solid. The 
crude product was chromatographed on silica gel with 20% ethyl acetate in hexane. The title compound 
was obtained as a white powder. 

30 

Step 2 : Preparation of 4-aminomethyi-2-methoxypyridine 

A solution of 4~cyano-2-methoxypyridine (0.55 g, 4.1 mmoQ in ethand was hydrogenated at 60 psi Ha in 
the presence of 10% Pd/C (100 mg). After 3.5 h the catalyst was removed by filtration through Super-Cei 
35 and the filtrate evaporated to give the title compound as a foam. 

Step 3 : Preparation of N-<3-methoxy«4«pyTkfrlmeth^ 

The title compound was prepared according to the procedure described in example 1. step B, except 
40 substituting 4-aminomethy)-2-methoxypyridine for 3-aminomethylpyridine. The cflmethytformamide was re- 
moved in vacuo and the crude product purified by chromatography on silica gel with 20-40% ethyl acetate 
in hexane. The title compound was obtained as a white solid, mp 227-228 # C. Anal. Caic for 
C22HUCIN3O2S: C. 6*33; H, 4.28; N t 9.91. Fbund: C. 62.63; H. 4.21; N, 9.92. NMR (DMSO-*): « 1258 
(1H. s), 8.93 <1H), &37 (2H, d). 7.56 (1H, d), 7.47 (1H. s). 7.27 (3H. m). 7.18 (2H, m). 7.05 <2H. d), 4.59 (2H, 
46 d). 3.30 (3H, a). ^ 

EXAMPLE 23 

Preparation of H-{3-hydroxyn^^ 

so 

The titfo compound was prepared according to the procedure described in example 1, step B, except 
substituting 3-hydroxymethyibenzylamine for 3-aminomethylpyridine. The dimethytformamide was removed 
in vacuo and the crude product recrystallized from acetonitrile. The title compound was obtained as a white 
solid, mp 229-230'C. Anal. Caic for CaaHirCINjCkS: C. 64.61; H. 4.19; N, 6.86. Found: C, 64.20; H. 4.09; 
55 N, 6.85. NMR (DMSO*): 5 1Z69 (1H, s). 10.33 (1H. s). 7.60 (3H, m) f 7.49 <1H f s), 7.30 (4H, m). 7.15 (4H. 
m). 5.22 (1H. t J«7 Ha). 450 <2H, d. J«7 Hz). 
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EXAMPLE 24 

Preparatl n f N-(3-hydr xybenzyl)-5»chl ro-3-phenytthloindole-2H:arfroxamide 

5 The title compound was prepared according to the procedure described in example 1, step 6, except 
substituting 3-hydroxybenzyfamine for 3-aminomethylpyridine. The dimethytformamide was removed in 
vacuo and the crude product was chromatographed on silica gel with 10% methanol in chloroform. The title 
compound was obtained as a white solid, mp 214-218 # C. Anal. Calc. for C«Hi7CIN3OaS # 0.3 HjO; C, 
63.77; H, 4.04; N. 6.76. Found: C. 63.92; H. 3.88: N. 6.49. NMR (DMSOd*): * 12.55 (1H, s). 9.34 (1H ( s), 

io 8.75 (1 H, t. J » 5 Hz), 7,53 (1 H, d, J » 8 Hz), 7.45 (1 H, s). 7. 1 -7.65 (4H, m). 7.06 (2H. d, J * 7 Hz), 7.01 (1 H. t 
J»8 Hz), 6.70 (1H, s). 8.62 (2H. m). 4.48 (2H, d, J»5 Hz). 

EXAMPLE 25 

75 Preparation of 5-Chloro*3"pheny1sutfony1indole-2<arfaoxamide (Compound 18) 

5-Chloro-3-phenylthioindole-2-carboxamide (0.177 g, 0.584 mmol) was dissolved in 25 mL chloroform and 
cooled to 0*C. 50% By weight meta-chtoroperoxy benzoic acid (503 mg, 1.48 mmol) was added and the 
reaction stirred at 20* C for 8 hours. A 10% aqueous solution of sodium thiosulfate was added and the 

so reaction vigorously stirred for 10 minutes. The layers were separated and the organic phase washed with 
saturated sodium chloride then dried over magnesium sulfate. The crude product was chromatographed 
over silica gel etuting with 40% ethyl acetate in hexane. The title compound was obtained as a white 
powder, mp 255-257'C. NMR (300 MHz. 0MSO-d6): « 13.05 (1H,s), 8.48(1H,s). &250H,s), 8.03(2H,d,J » 8 
Hz), 7.95(1 H.s). 7.60<4H,m) ( 7.34(1 H,d.J» 8 Hz). Anal. Calc. for CijHuClNjOiS: C, 53.82; H. 3.31; N, a37. 

25 Found: C, 53.74; H, 3.29; N, 8.34 

EXAMPLE 28 

Preparation of S^toro-3^heny1sulfinyUrKtoie»2<arboxamide (Compound 17) 

30 

A solution of magnesium monoperoxyphthaJlc acid (85% peracid) (11.8 mg. 0.024 mmol) in methanol (2 
mL) was added dropwise to a solution of 5<^loro-3-phenylthioirKjole-2«cartx5xamide (14.5 mg. 0.048 mmol) 
in methanol (2 mL) at 0*C. The reaction was stirred at 20*C tor 4 hours. A solution of 10% aqueous 
sodium thiosulfate was added and the reaction stirred vigorously for 10 minutes. Methanol was removed in 

35 vacuo and the residue partitioned between ethyl acetate and water. The ethyl acetate extract was washed 
with brine and dried over magnesium sulfate. The crude product was purified by column chromatography 
on silica gel with 30-40% ethyl acetate in hexane. The title compound was obtained as a white solid. NMR 
(DMSOds. 300 MHz) $ 12.53(1 H, s). &35(1H,br s), 8.08(1 H.br s). 7.83(1 H,d,J» 2 Hz). 7.71 (2H.d.J - 8 Hz). 
7.52(4H,m). 7.30(1 H.dd J »9.2 Hz). 

40 While the foregoing specification teaches the principles of the present invention, with examples 
provided for the purpose of illustration, it wiD be understood that the practice of the invention encompasses 
ail of the usual variations, adaptations, and modifications, as come within the scope of the following claims 
and its equivalents. 

46 Claims ^ 

1. A compound of formula A, 
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H, -CI, -F, -Br, -NO*. -CN. or -OR 2 ; 

S<0\r, -CR2R 2 - or -O-, wherein n is zero. 1 or 2: 

1) hydrogen, 

2) -Ci -salkyl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, 

b) -Ci -salkoxy, 

c) -OH, or 

d) aryl. unsubstituted or substituted with one or more of: 

i) -Ci -salkyl, 

ii) -Ci -salkoxy, 

iii) -OH. or 

iv) halogen, 

3) aryl, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or more of: 
i) -OH or ii) -Ci -s alkoxy . 

b) -Ci -salkoxy, 

c) -OH, or 

d) halogen, or 

4) heterocycle, unsubstituted or substituted with one or more of: 

a) -Ci -salkyl, unsubstituted or substituted with one or more of. 

i) -OH or 

ii) -Ci -salkoxy, 

b) -Ci -salkoxy, or 

c) -OH; 

1) 

-C-NR 2 R 3 , 

II 



wherein W is O, S. -N-CN or -N-OR 1 . 
2) 

3) 



4) 



<0) n 



wherein n is d fined above. 
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5) -CR 2 R 2 NHR*. 
6) 



0 

-CR 2 R 2 -C-R 5 , 



7) *Ci -jalkyl, unsubstituted or substituted with one or more of. 
ro a) aryl. unsubstituted or substituted with one or more of: 

i) -Ci-saikyl. 

ii) -Ci -saikoxy. 

iii) -OH or 

iv) halogen, or 

75 b) heterocycle, unsubstituted or substituted with one or more ot 

i) -Ci -saJkyi, 

ii) -Ci-saJkoxy, or 

iii) -OH, or 

8) -CN; 

20 R 1 is 

1) hydrogen, 

2) -Ci-«aJky1, unsubstituted or substituted with one or more at 

a) -Ci-«alkyl, 

b) •Ci-saikoxy, 

25 C) -OH, 

d) aryl, unsubstituted or substituted with one or more of: 

i) -Ci-*aiky1. 

ii) -Ci-^alkoxy. or 

iii) -OH, or 

oo e) heterocycle, unsubstituted or substituted with one or more at 

O-Ci-saJkyi. 
iO-Ci-saitoxy.or 
iiO -OH, or 

35 3) aryl, unsubstituted or substituted with one or more at 

a) -Ci-saikyi. unsubstituted or substituted with one or more of: 

i) -OH or 

ii) -Ci-s ataxy, 

b) -Ci-5alkoxy, 
40 c) -OH f 

d) haiogen, 
a) -CN, 
0 -NO*, or 
g) -NRW; or 

46 4) heterocyde, unsubstHuMTor substituted with one or more of: 

a) -Ci-saflcyl, unsubstituted or substituted with one or more ot 
OOHor 

ii)-d-«altaty. 

b) -Ci-*alkoxy. or 
so c) -OH; 

R 2 is hydrogen or Ci -jaikyl; 
R*ia 

1) -Ci-9alkyl, unsubstituted or substituted with one or more at 
a) -Ci-salkyI, 

55 b) -Ci -salkoxy, unsubstituted or substituted with -OH, 

c) -OH, 
d) 
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-OCR 7 ; 
0 

s e) -COOR 2 

0 aryl, unsubstituted or substituted with one or more of: 

i) -Ci -saikyl, unsubstituted or substituted with one or more of -OH, 

ii) -G -salkoxy. 

iii) -OH, or 

ro iv) halogen, 

g) heterocycie, unsubstituted or substituted with one or more of: 

i) -Ci -saikyl. 

ii) -Ci -salkoxy, 

iii) -OH, 

15 tyCi-iallcyHNrVR 2 

h) -NRW, 

i) -Cj-«cydoaJky1, 

2) aryl, unsubstituted or substituted with one or more of: 
a) -Ci -saikyl, 

20 b) -Ci -salkoxy, 

c) -OH, 

d) halogen, 

3) heterocycie, unsubstituted or substituted with one or more of: 
i)-Ci -saikyl. 

25 ii) -Ci -salkoxy, 

iii) -OH. 

4) -Ci-5alkoxy, 

5) -OH, 

30 6) -C*-«cycJoalkyl. or 



R* is 



R* is 



7) hydrogen; 

1)R' or 
2) 



-CR 1 ; 

8 



1) R 1 . 

2) -Ci -salkoxy. 

3) -NHR\ or 

4) heterocycie, unsubstrtuted-or substituted with one or more of: 
i)-Ci-4«lkyl. 

K) -Ci -salkoxy, 
iii) -OH; 



R« is 

so 1) hydrogen, 

2) 



-CR 1 , 
i» 
0 



or 

3) 
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-CNHR 1 ; 

il 

0 

5 

and 

R 7 is 

1) aryl, unsubstituted or substituted with one or more of -CI, -Br, -OH. -OCH 3l or -CN. or 

2) -Ci -*aJkyl, unsubstituted or substituted with one or more of -OH or -NR 2 R*. 
io with the proviso that when X is -H, Y is -S, R is unsubstituted phenyl and R* is -H. 

Z is not 



75 



-CH 2 -S-Ph, -CH, 
Z II II 
0 0 



20 



/ \ 

-CH 2 -N^ J). 



or -CH- 



or a pharmaceuticaJly acceptable salt or ester thereof. 

23 2. A compound according to Claim 1 wherein: 

X is -H. -O or -F; 

Y is -S<OV or -CH2-; 

R is -Ph, or -toiyl; 

R 8 is -H; and 
M Zis 



-C-NR 2 R 3 , -C-OR 1 , -C-R 1 , 

y il u 

W 0 0 

-crZrZ-s-r 1 



'I" 1 

(6), 



'n 

or -Ci -jalkyi substituted with hetorccyde. 

X A compound according to Claim 2 wherein: 
X is -Hor-CJ; 
Yis -S<0)b-: 

R is -Ph, or -toryt; — 
R* is -H; and 



Zis 



-C-NR 2 R 3 , 
il 
W 



wherein R 2 is -H and W is -O or -S, or 



0 

-CR 2 R 2 -§-aryl, 
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wherein th aryl group is unsubstituted or substituted with one or mor of Ci 

A compound according to Claim 3 wherein: 
X is -CI; 
Y is -S(O),-; 
R is -Ph; 
R* is -H; 
Zis 



-C-NR 2 R 3 , 
ll 
W 



wherein R 2 is -H, and W is -O or -S; and 

R 3 is 

1) -Ci -5 alky!, unsubstituted or substituted with one or more of 

a) -Ci-*aJkoxy, unsubstituted or substituted with -OH. 

b) -OH, 
c) 



-OCR 7 , 
I 

0 



d) aryl, unsubstituted or substituted with one or more of: 

i) -Ci-saJkyl, unsubstituted or substituted with one or more of -OH, 

ii) -Ci-*alkoxy, 

iii) -OH, 

e) heterocyde, unsubstituted or substituted with one or more of: 

i) -Ci-saJkyf, 

ii) -Ci-salkoxy. or 

iii) -OH, 

2) heterocycle, unsubstituted or substituted with one or more of: 

i) -Oi-saikyl, 

ii) -Ci-saltoxy, or 

iii) -OH, or 

3) hydrogen. 

The compound, 

l^thy»-5<*Joro-3-ph^ 

N-2-r^roxyethyl-5-chJoro<H5^ 

N-2-methoxyethyf^htoro^ 

N-3-methoxyben2y»-5-(*kxo-3-pri^ 

N-4i>yrWyiri>eth^^ 

N-3-pyrWytrnethy»^ 

l^2-furanyirfiethyK&K*loro-^ 

l^3-pyrklyl-5<hloro-3-ph^ 

N-{1 ^2(R)-hydroxypropyl)>5<hlor^^ 

^2-pyridyl)memyl-5<htoro^ 

^3^ethoxy-4-pyridyl)meth^ 

^3*ydroxymethyl)benzyi-5-<*kx^^ 

5<hioro-3-prienyltWoin^ 

^H3*ydroxybenzyrh5^loro-3-phen^ 

N-2-fuiwylmethy^5<hk)ro-3^enytmi^ 

5<hioro-3-phenytthioirKjole-2-thiocafboxamide, 

5^Uxo-3-pr^ylsuWny«rxjole-2<arboxamide, or 
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5-chloro-3-ph nylsulfonylindole-2-cart>oxamid . 
or a pharmaceutical^ acceptable salt or ester thereof. 

6. The compound. 

N*ethyl-5-chloro-3-phenytthioindole-2-cart)oxamide t 

N-2-hydroxyemy»-5<hloro-3-phenytthk)indole-2s»rt)oxami<Je. 

^4-2•methoxyethyl-5<hloro-3-pheny»thioindo^e•2•carboxamide. 

^f^methoxyben2yl-5<hloro-3^heny»th«oindole•2<altX5xamide, 

^pyridylmethyl-5<hl<xo-3-phenylthioindole-2<ar^ 

N-3-pyridylmemyl-5-chloro-;H>te^ 

^4-2-ful^ylmethyl-5<hloro-3-phenyimioindofe-2<art)oxamide^ or 
^3-pyritfyh5-chlor(>;H>^Yto^ 

or a pharmaceutical^ acceptable salt or ester thereof. 

7. The compound, 

N-{1 ^2(R)*ydroxyrxopyl)>5<hloro-3^ 

l^2-pyridyl)methyl-5-c^loro-3-ph^^ 

l^3-methoxy-4-pyridyl)memyl-5<hlor^^ 

^3^ydroxymethyl)ber^ 

5<hloro-3-phenytthioindole-2-carboxamtde» 

^3^ydroxybenzyl)-5^loro-3-phenyrth»oirxjole-2-^^ 

N-2-fuiroylmemyl-5^loro-3-phenylthioir^^ 

5^toro-3^heny[tf^ndoJe-2-thkx»rtx>xamjde, 

or a pharmaceutical ly acceptable salt or ester thereof. 

8. The compound 

5^kxo-3^henylsulf!nyfindole-2<arb09(amide t or 
5<hkxo-3-phenylsulfonylindole-2<art)oxamide l 

or a pharmaceutical ly acceptable salt or ester thereof. 

a The use of a compound as claimed in any of Claims 1-8 for the manufacture of a medicament for 
inhibiting HIV reverse transcriptase. 

10. The use of a compound as claimed in any of Claims 1-8 for the manufacture of a medicament for the 
treatment or prevention of infection of HIV, or the treatment of AIDS or ARC. 

11. A pharmaceutical composition comprising a compound as claimed in any of Claims 1-8 and a 
pnarmaceuocajiy acceptaoie earner or oxoptem. 
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